Introduction
The World Health Organization defines emergency contraception (EC) as modern contraceptive methods that can prevent pregnancy after intercourse. Its use is recommended for any woman of reproductive age, including adolescents, after unprotected intercourse, contraceptive failures or incorrect use, or in cases of sexual assault 1 . Adolescents are an important target group for improving access to all forms of contraceptives, including EC, given that the onset of sexual life generally occurs during that period in the lifespan 2 and that they use contraception for relatively short periods of time, with a high frequency of discontinuities and failures 3 .
The prevalence of EC use among adolescents differs widely due to a very different combination of policies, access and emergency contraceptive methods available in each setting, especially when focusing on young women. Studies have shown that adolescent life-time EC pill use varies across countries -9% in Finland 4 ; 14% in the United States 5 ; 16% in Mexico 6 ; 20% in Switzerland 7 ; 28% in Sweden 8 ; and 44% in China 9 -and across regions in the same country (from 13% to 32% in Brazil) 10 . These variations can reflect differences in costs and provider attitudes 11 ; however, many individual aspects can also influence its use, such as dating, not living in a nuclear family, poor social conditions, and smoking 4, 12 .
In Brazil, EC is used by those adolescents who have more control of their reproductive life/behavior, for instance, those who have never been pregnant 10 or are more sexually experienced and have heard about positive experiences regarding the use of EC from their peers 13 . Although 69% of Brazilian 15-19 year-old girls reported they had already heard of EC 10 , the extent to which their knowledge about the method (e.g. mechanism of action, dosage, indications of use) influences its use is unknown. Studies have shown contradictory results regarding the relationship between knowledge of EC and its use 11, 14 .
Brazil shows peculiar trends in adolescent reproductive behavior, since a high prevalence (73.4%) 10 in the use of modern methods (mainly condoms and oral pill) coexists with a high prevalence of unwanted and mistimed pregnancies (54.7%) 15 , confirming contraception discontinuities and failures. Considering that EC is recommended exactly in these situations, our overall aim was to investigate the determinants of its use among adolescents. Our specific aim was to test how the knowledge of EC influences the use of EC among adolescent high school students, accounting for the influence of the age of sexual initiation, type of school and knowledge of someone who has used EC.
Materials and methods

Study design
Data were obtained from a broader cross-sectional study conducted in 2011, which had as its aim to assess EC use and knowledge among high school adolescent students in an urban mediumsized city in the state of São Paulo, in the Southeastern region of Brazil.
For the broader study, we interviewed a probabilistic sample of 803 adolescents. Adolescents of both sexes were selected using a two-stage sampling: we first stratified by type of school (public and private school) and then we performed a systematic sampling of classes. The classes were listed separated into public and private schools using first the name of the school in alphabetical order, and then classes by grade in ascending order. The first class was selected at random and the rest according to a predetermined pattern, calculated based on the number of classes required for each type of school. All students attending the selected class were invited to take part in the study one day before the interview date, providing the time to ask for their parents' written consent to participate in the study, a prerogative of the Ethics Research Committee of the University of São Paulo School of Nursing, which approved this study. There were no refusals.
To match the purpose of this study, we considered only the students who had had at least one episode of sexual intercourse, were single and reported having heard about EC. These inclusion criteria generated a subsample and reduced the number of individuals to 307. We considered this subsample size to be sufficient to respond to the scientific question, given the number of estimated parameters 16, 17 .
A self-administered questionnaire based on previous studies was prepared 13, 18 . This questionnaire was pre-coded and pre-tested with students from schools not selected to take part in the survey. Variables used for this analysis were: use of EC (no/yes), type of school (public/private), age (years), gender (male/female), current dating (no/yes), age of sexual initiation (years), knowledge of someone who had already used EC (no/yes), and ten specific items to measure EC knowledge in which the options were "true", "false" or "don't know" 19 : QA -EC should be used before intercourse; QB -EC prevents sexually transmitted diseases (STDs); QC -if vomiting occurs within 2 hours after ingestion of EC, the dose should be repeated; QD -EC is more effective than other contraceptives (such as condoms, pill, IUD); QE -EC is to be used within 5 days after unprotected intercourse; QF -EC can be used once a month; QG -EC is abortive; QH -EC should be used only during fertile period; QI -EC replaces the regular oral pill; QJ -when using EC, one is protected from getting pregnant until the next period. The answers were divided into two groups: correct answer, corresponding to the students who answered with the correct option; and incorrect answer, corresponding to the students who either answered with the wrong option or reported not knowing how to answer the item. Figure 1 shows the theoretical model tested with the structured equation model (SEM). The dependent variable was the use of EC (observational data). The knowledge of EC was a latent variable not directly observed. Other observed explanatory variables were the age of sexual initiation, type of school and knowledge of someone who had already used EC. The latent variable and observed variables are represented by ellipse and rectangles, respectively. Direct effects were estimated. The hypothesis according to this model was that the knowledge of EC, adjusted by the knowledge of someone who had already used EC, type of school and age at sexual initiation, exerts a direct effect on the use of EC. Indirect effects on the use of EC were also estimated: type of school and knowledge of EC on the use of EC; type of school and age of sexual initiation on the use of EC; knowledge of someone who had already used EC and age of sexual initiation on the use of EC; knowledge of someone who had already used EC and knowledge of EC on the use of EC; knowledge of someone who had already used EC and age of sexual initiation and knowledge of EC on use the of EC; and age of sexual initiation and knowledge of EC on the use of EC.
Theoretical model
In addition, other effects were estimated: knowledge of someone who had already used EC, age of sexual initiation and type of school on the knowledge of EC; type of school on the age of sexual initiation; and knowledge of someone who had already used EC on the age of sexual initiation. QA: EC should be used before intercourse; QB: EC prevents STDs; QD: EC is more effective tham other contraceptives (such as condoms, pill, IUD); QF: EC can be used once a month; QH: EC should be used only during fertile period; QI: EC replaces the regular oral pill; QJ: when using EC, once is protected from getting pregnancy until the next period.
Statistical analysis
All data analysis was performed using post-stratified sample weight, as this is a complex sample 20 . Structural equation modeling was used for the data analysis in Mplus 5.01 (Muthén & Muthén, Los Angeles, United States).
First, a confirmatory factor analysis (measurement model) using the maximum likelihood robust (MLR) estimator was conducted to indicate whether the observed variables QA-QJ were indicators for the latent variable (knowledge of EC). A good latent variable presents convergent validity, showing that its indicators measure the same construct, as measured by the loads of the indicators (factor loadings) that should be high (> 0.40) 21 . In addition, there should be discriminant validity, i.e., the correlations between indicators should not be excessively high (> 0.85), since each indicator should measure a distinct aspect of the construct 16 .
A structural equation model using the MLR estimator was conducted to analyze the structural relationships, corresponding to associations between variables. The use of the MLR estimator and the presence of a categorical outcome imply a logistic regression in the regression part of the SEM which allows for the calculation of oddsratios. The standardized coefficients (SC) were interpreted accordingly 22 , where an SC close to 0.10 indicates a small effect, an SC close to 0.30 indicates a medium effect, and SC > 0.50 indicates a strong effect. In addition, we calculated the odds ratio (OR) for the variables that supposedly exert a direct effect on the dependent variable (use of EC).
The following measures were used as fit indices of the model: chi-square test of model fit, which indicates discrepancy between the sample and fitted covariance matrices (reference value > 0.05); Comparative Fit Index (CFI), which assumes that all latent variables are uncorrelated (null/independence model) and compares the sample covariance matrix with this null model. Values of 0.95 or greater are desirable as this indicates that the hypothesized model produces 95% or more of the covariation in the data (reference value > 0.95); the Tucker Lewis Index (TLI), in which values higher than 0.95 indicate a good fit (reference value > 0.95); Root Mean Square Error of Approximation (RMSEA), which is a measure of lack of fit per degrees of freedom, controlling for sample size (reference value < 0.05) 23, 24 . The significance threshold adopted was 5% (p < 0.05).
Results
Descriptive analysis Table 1 shows the descriptive analysis of the sample. Half of the adolescents were female (55.1%). Almost 58% of the subsample adolescents reported having already used EC. Three-quarters knew someone who had already used EC at least once in the lifetime (76.3%), and 59.3% had initiated sexual activity at the age of 15 or older. Seven out of the ten items used to measure the knowledge around EC presented more incorrect answers than correct ones. 
Measurement model
All measurement model coefficients were statistically significant. Confirmatory factor analysis of the 10 items that constituted the construct knowledge of EC showed that issues QA, QB, QD, QF, QH, QI and QJ had a factor loading greater than 0.40 (Table 2 ). However, we did not keep QC, QE e QG on the reduced model since the CFI value was more appropriate without these items. QB was the variable that presented the highest load (0.779) ( Table 2) .
Structural model
The fit model analysis showed satisfactory indices: chi-square p-value (p = 0.003); CFI (0.938); TLI (0.911); RMSEA (0.049). In the structural equation model (Table 3 and Figure 2) Other significant associations found were: age of sexual initiation (p = 0.032), type of school (p < 0.001) and knowledge of someone who has used EC (p = 0.007) on the knowledge of EC; and type of school on age of sexual initiation (p < 0.001). There were no significant indirect effects on the use of EC.
Discussion
More than half of the subsample of adolescents reported they had previously used EC at least once. This percentage is much higher than shown in other studies 25, 26, 27, 28, 29 . While it reveals a positive aspect of contraception behavior, since it appears the adolescents could access EC whenever they faced an unprotected sexual intercourse, it can also be seen as a marker of many failures and discontinuities in the use of regular contraceptive methods. A higher use of EC has no negative effects on regular contraception use 30 , therefore we assume that EC use is more related to discontinuities than to the non-use itself, as described elsewhere 13, 31 . Table 2 Factor analysis of knowledge of emergency contraception. Brazil, 2011. With respect to the knowledge of EC, it is clear that the adolescents know little about its indications, mechanism of action and effectiveness. From the answers to the ten items that measured the knowledge around EC, we can observe they are mainly sure that EC is a method to be used after unprotected intercourse (QA) and it does not prevent STDs (QB). The adolescents mostly chose incorrect options for the other items. Studies also showed that adolescents generally lack sufficient knowledge about what EC is and its mechanism of action 28, 32 . We have not assessed if the poor knowledge around EC influences its correct use and that is clearly a gap in the full understanding of the relation between the knowledge of EC and its use. For instance, are the adolescents who think that EC should be used only during fertile periods more likely to not use it whenever indicated?
Confirmatory factor analysis
Nevertheless, the knowledge around EC did not show any significant direct or indirect effect on its use. Because EC knowledge had no statistical effect on EC use in our population, we conclude that high school adolescents are using the method regardless of their good or poor knowledge about it. The reason might be that they have the information they need, such as where to access the medication, if it worked for someone else in preventing a pregnancy, and even its side effects. Furthermore, the knowledge of someone who had used EC was significantly associated to EC use. Our assumption is that experience -both positive and negative -of EC use can be widely disseminated by peers, which contributes to broaden the dissemination and knowledge of EC among adolescents 33 . Indeed, a British study emphasized that the peer group has a very important role in relation to EC use and access 33 . As the peers might have had the same experience of unprotected sexual relations and needed to use EC, they have recommendations to share without making judgments. In England, they even helped their peers to access EC by accompanying them to the health services. In that way, the author emphasizes that "it is not so much accurate contraceptive information they (adolescents) value, but insider knowledge" 33 (p. 685). Although we did not ask adolescents direct-ly about their peers, we assume that the person (or persons) they knew that had already used EC was from their social network, most likely another adolescent, close enough to them that they felt confident to ask about and share experiences on sexual and contraceptive matters. Possibly, that is why knowing someone who had already used EC had a significant prominent role on its use. Although the use of EC, or any other contraceptive method, has been largely associated with knowledge about it, there remains strong evidence that it does not solely influence the use of EC among adolescents. Based on these findings, it is clear that adolescents' knowledge about EC needs to be expanded; however, the extent to which it affects EC use is still unknown.
Study limitations include information bias regarding sexual and contraceptive behavior, since the question on this subject can cause embarrassment around confidentiality of information provided. In this sense, some care has been taken: the questionnaires were anonymous, participation was voluntary and urns were placed in front of the classroom to deposit the completed questionnaires. We also cannot extrapolate the results to Brazil as a whole as our subsample is from a medium-sized city in the country. Moreover, we selected individuals from a broader study, which led us to a smaller subpopulation. On the one hand, we have selected only sexually experienced adolescents; on the other we could not have established this inclusion criterion a priori due to ethical limitations. This is important because our sample size did not allow for stratification by gender, which is undoubtedly a limitation. However, studies have shown that boys report a similar frequency of EC use compared to girls 12 . If the determinants of EC use among male adolescents are the same among female ones, it is not clear so far. This study's strengths are the way EC knowledge was measured -a latent variable composed of seven items -and the fact that students from both public and private high schools were included. Differences between public and private schools in Brazil reflect social disparities, as the family income exerts a direct influence on educational opportunities, and families with higher incomes tend to choose private schools, which present better performances in students' assessments 24 . Furthermore, the majority of private schools in Brazil usually deny participating in any kind of research with a focus on sexual matters, arguing that it could lead adolescents into early and unacceptable sexual behavior. 
